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Abstract 

 

Sandia National Laboratories, working with Energy Sense Finance developed the proof-of-

concept PV Value® tool in 2011 to provide real estate appraisers a tool that can be used to 

develop the market value and fair market value of a solar photovoltaic system.  PV Value® 

moved from a proof-of-concept spreadsheet to a commercial web-based tool developed and 

operated exclusively by Energy Sense Finance in June 2014.  This paper presents the results of a 

survey aimed at different user categories in order to measure how the tool is being used in the 

marketplace as well as elicit information that can be used to improve the tool’s effectiveness.
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EXECUTIVE SUMMARY 
 

Sandia National Laboratories conducted a survey of existing users of the PV Value® proof-of-

concept spreadsheet (http://pv.sandia.gov/pvvalue) to measure their perceptions and usage of the 

tool for developing the value of a photovoltaic power system as part of a real estate transaction.  

Real estate appraisers are just beginning to encounter photovoltaic (PV) systems (both owned 

and leased) in their property assessments, and due to the limited market penetration of PV 

systems across the U.S., they are just now learning how to apply standard valuation techniques 

that recognize the electricity generating properties of a PV system.  The role of the appraiser is 

important, as they measure and convey market support to those that both originate and 

underwrite loans where the value of a PV system may be included.  As the market value of PV 

systems are being recognized, other stakeholders are taking notice, including homeowners, real 

estate agents and the solar PV industry.   

 

The survey was sent to 2432 unique users who have downloaded and used the PV Value® tool 

between December 2011 and February 2014.  Responses from 320 users were recorded in the 

survey and included residential appraisers, commercial appraisers, real estate agents, lenders & 

loan officers, underwriters, government users, solar industry professionals and homeowners. 

 

Important observations about the tool and its use for developing the value of a PV system include 

the following: 

 

 When it was known by the appraiser if the underwriter accepted or rejected the valuation 

of the PV system, 90% of residential appraisers (n=83) stated that the valuation of the PV 

system was accepted. 

 Using PV Value®, residential (n=88) and commercial appraisers (n=46) generally used 

the estimate from the tool and did not adjust the value either upward or downward, at 

49% and 44%, respectively.   

 According to homeowners (n=65), the PV Value® tool was used to develop a “market 

analysis” for the value of the PV system before listing home for sale (37%). 

 When developing a discount rate, commercial appraisers have many different sources for 

their risk-free rate (n=29), and reported basis point spreads (n=31) that span an 

approximate difference between 100 and 200 (1.0% and 2.0%) on top of the risk free rate.  

 A majority of survey participants believe an owned solar PV system adds to the value of 

real property in a real estate transaction, though when asked about third-party owned PV 

systems (lease or PPA), their responses reflected greater uncertainty as most were “not 

sure.” 

 

These results suggest that appraisers are successful at getting the PV system included in the 

property value when using PV Value®.  Efforts to improve the tool are underway, and many of 

the improvements suggested by the respondents are being implemented and planned as future 

improvements to the tool.  There are still areas of uncertainty, especially in stakeholder 

perceptions of value based on ownership of the PV system, which impacts residential properties 

with federal underwriting and insurance products.  This will remain a source of uncertainty until 

agencies such as HUD (FHA), and the FHFA (Fannie Mae, Freddie Mac) develop guidelines on 

ways to analyze these different ownership options in a real property appraisal. 

http://pv.sandia.gov/pvvalue
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1.  INTRODUCTION 
 

Solar Photovoltaic (PV) systems are being installed at a record pace; at the time of this 

publication over 13GW DC of PV is operating in the U.S., which represents 482,000 individual 

systems (SEIA, 2014).  These PV systems will eventually need to be valued at different stages of 

their lifetime due to real or personal property transfers, which in a large part will depend on the 

PV ownership structure (Klise and Johnson, 2014).  It has been documented in California that 

owned PV systems do add a premium compared to properties without owned PV systems (Hoen 

et al., 2011; 2013), though it is unclear as to what methods are used by the appraiser to develop 

the value, along with the influence other parties in a real estate transaction may have on that 

value, including the home seller, home buyer, real estate agent, lender, loan officer and 

underwriter.  

 

As properties change ownership, appraisers are hired to develop the market value of the property 

and any real or personal property that may or may not be included in that transfer.  PV systems 

are still relatively “new” in most market areas; therefore appraisal professionals will require 

education and tools to understand a PV system’s unique value proposition as an energy 

generating technology.  A PV system is not a common item that is found on most residential and 

commercial properties across the U.S., but is becoming more common in areas where market 

adoption is strong and continuing to increase (SEIA, 2014). 

 

Sandia National Laboratories partnered with Energy Sense Finance in 2011 to help 

commercialize the PV Value® tool, which is used to develop the market value of a solar PV 

system.  Through tool development, outreach and education, it was presented to the appraisal 

industry as a proof-of-concept
1
 to measure its effectiveness at removing the valuation market 

barrier recognized over eight years ago for owned PV systems (Margolis, 2006).  Outreach and 

education is currently being offered through a variety of channels, including the following:  

development of continuing education course materials with the Appraisal Institute, webinars 

hosed by Sandia Labs, Interstate Renewable Energy Council (IREC) and the Appraisal Institute, 

a white paper (Klise and Johnson, 2014), journal publication (Klise et al., 2013), industry 

workshops and conferences, and a strategic partnership with Lawrence Berkeley National 

Laboratory (LBNL) to study residential PV premiums (Hoen et al., 2011; 2013). 

 

The success of the proof-of-concept led Energy Sense Finance to create a web-based version at 

www.pvvalue.com that will be more accessible to users, and have expanded capabilities beyond 

the spreadsheet version.  During this transition, a survey was sent out to over 2432 unique 

registered users of the tool to measure their perception of effectiveness based on what 

stakeholders they interact with when using the tool as well as perceptions of value from their role 

in either facilitating or benefitting from the transaction.  Three hundred and twenty (320) users 

participated from the following self-identified user classes: 

 

1) Residential Appraisers, 2) Commercial Appraisers, 3) Real Estate Agents, 4) Lenders & Loan 

Officers, 5) Underwriters, 6) Government Users, 7) Solar Industry Professionals, and 8) 

Homeowners. 

                                                 
1
 http://pv.sandia.gov/pvvalue  

http://www.pvvalue.com/
http://pv.sandia.gov/pvvalue


14 

2.  METHODS 
 

2.1. Rationale for Survey 
 

The intent of this survey was to qualitatively measure user satisfaction and perceptions to value 

from eight self-identified user groups in order to help prioritize improvements to the tool and 

help guide future research efforts.  This survey is also important as it reveals how PV Value® is 

being used in the marketplace since it is not possible to extract appraisal or underwriting 

documents from appraisers, homeowners, real estate agents, loan officers or underwriters due to 

privacy laws.  These results will also be used to help inform and refine educational efforts and 

convey to stakeholders the important role that appraisers and other real estate professionals have 

in facilitating the adoption of solar PV systems. 

 

The PV Value® spreadsheet tool has been available since 2011 to the general public at 

http://pv.sandia.gov/pvvalue.  The tool has been downloaded around 5,000 times from users all 

across the U.S. at the time of this publication.  As the tool was targeted first to both residential 

and commercial appraisers, the questions were designed to measure how successful appraisers 

have been at developing value as well as getting value accepted in the underwriting process.  

Since appraisers represent the largest fraction of users, approximately 50% of total downloads; 

their suggestions for improvement will help ensure that PV Value® web remains relevant 

through changes in both market dynamics and PV technologies.   

 

Other users, including real estate agents, homeowners, solar industry, government, lenders & 

loan officers, and underwriters, were also included as measuring their experience is important 

when understanding the market value perception of a PV system.  Their roles include listing and 

marketing a property with PV, and evaluating risk to determine what percent of the entire 

property’s market value may be recoverable in a foreclosure.  Their experience with PV Value® 

can shed some light on both how properties are marketed and sold, as well as how risk is 

perceived and mitigated.  Table 1 below shows the participation rate for each user class in the 

survey, with 2432 invitations sent to unique users of the PV Value® tool.  When the survey was 

released in February 2014, there were approximately 3500 downloads, though many were from 

the same person or included incomplete e-mail addresses.  Cleaning up the list resulted in the 

2432 users that received the survey, with 320 participating over a 2-month time period. 

 

User Class Participation Participation Rate 

Residential Appraisers 89 out of 704 12% 

Commercial Appraisers 49 out of 264 18% 

Real Estate Agents 10 out of 77 13% 

Lenders & Loan Officers 6 out of 68 9% 

Underwriters 1 out of 18 5% 

Government Users 18 out of 112 16% 

Solar Industry 80 out of 705 11% 

Homeowners 67 out of 484 14% 

Total 320 out of 2432 13% 

 
Table 1. User Participation 

http://pv.sandia.gov/pvvalue
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Results from each user class and question as collected by the survey program are presented in 

Appendix A. 

 

The remainder of this report is organized as follows: 

i) Question Development 

ii) General Observation from Survey Results 

iii) Cross-Cutting Questions and Results 

iv) Individual Question Results 

v) Conclusions 

 

2.2. Development of Questions 
  

2.2.1 Residential Appraisers 
 

This group received twenty-eight questions, the largest of all user classes.  Table 2 shows the 

questions and how they are grouped by eight “Question Types,” some of which also cross-cut 

other users classes.  Much of the question content reflects the temporal nature of getting the 

assignment, learning about photovoltaics (if they have not done so before the assignment), 

collecting the data and completing the appraisal, and any feedback from the bank or underwriter.  

One of the key responses of interest had to do with the underwriting process, and whether PV 

systems appraised using PV Value® were accepted in the appraisal.  Also, questions that 

measure the role of comparables in the appraiser’s analysis are important, as their market 

analysis area may or may not have enough comparables to use a sales comparison approach to 

develop the market value.  Ownership structures, whether customer owned or third-party owned 

will impact how the appraiser approaches valuation of the PV system (Klise and Johnson, 2014), 

as real property and personal property are treated differently in real estate transactions. 

 

Question Question Type 
1) In what ZIP code are you located? (enter 5-digit ZIP code; for example, 00544 or 

94305) 

Markets where homes with 

PV are being bought and sold 
2) How many times have you used the Photovoltaic (PV) Value® tool for a job 

assignment in the past year? 
Frequency of use 

3) Did you make adjustments upward or downward from the range of values provided by 

the tool? 
Market influence on value 

4) In addition to using PV Value®, did you use the cost approach or sales comparison 

approach when developing a value conclusion? 

How comparables are viewed 

& use of other approaches 

5) In your market, do you believe there are enough comparable properties with existing 

PV systems to use a comparable sales approach? 

6) When you find comparable properties with PV, how do you use paired sales to 

develop the value? 

7) If using paired sales, where did you find the information about comparable PV 

systems, in terms of size, age, condition, etc.? 

8) Did the loan underwriter accept the valuation when submitting an assignment where 

the PV system was valued using PV Value®? Interface with underwriting 
9) If the valuation was not accepted, what reason(s) did the underwriter give? 

10) How recently have you taken a course on appraising solar PV systems? 

Education of appraiser 11) How likely would you be to take an online course in valuing PV systems if the 

course met state certification CE requirements? 

12) How frequently does the MLS in your area provide details about the presence of PV 

systems? 
Data capturing and entry 

13) How easy was it to obtain PV system information from the homeowners? 

14) How likely are you to continue to use the PV Value® tool when it moves to a web-
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based platform? 

15) To what extent do you enter PV system characteristics on Al Form 820.04 - 

Residential Green and Energy Efficient Addendum? 

16) If you do not always, or never, enter PV system characteristics on Al Form 820.04 - 

Residential Green Energy Efficient Addendum, please explain why not. 

17) When you appraise properties with PV systems, how frequently are PV systems 

shaded, or structures present that could shade the systems at various times during the 

day? 

18) If PV system information was not available, were you still able to make an estimate 

using PV Value®? 

19) How frequently have you encountered third-party owned (leased or Power Purchase 

Agreement) PV systems when appraising a property? 

PV system ownership 

impacts to value – A function 

of whether PV system is 

considered real or personal 

property 

20) If you have encountered third-party owned (leased or Power Purchase Agreement) 

PV systems, did you assign a value to the system? 

21) If "Yes," what methods did you use to assign a value to the PV system? 

22) Would you consider a third-party owned (leased or Power Purchase Agreement) PV 

system in a comparable property analysis? 

23) Generally, do owned PV systems add to or reduce the value of real property in real 

estate transactions? 

24) Generally, do third-party owned PV systems add to or reduce the value of real 

property in real estate transactions? 

25) How frequently have you used PV Value® to develop the value of renewable energy 

credits (RECs or SRECs) or production based incentives (PBIs)? 

Valuing renewable energy 

credits 
26) How frequently do you consider functional obsolescence when valuing a home with 

a PV system? 
Functional obsolescence 

27) How beneficial would access to appraised values of PV systems in your market area 

be to your practice? 

PV Value® web analysis 

products 

28) What would make the PV Value® tool more useful? Improvement requests 

 
Table 2. Residential Appraiser Questions 

 

2.2.2 Commercial Appraisers 
 

There were sixteen questions posed to this group of appraisers who use the tool to develop value 

for larger PV systems.  The income-based approach used by PV Value® is similar to how 

commercial appraisers capitalize income streams, such as rent paid by a tenant.  One of the more 

challenging tasks for appraisers is to develop the proper discount rate, which impacts the value of 

the energy produced over the PV system’s lifetime.  That rate needs to reflect the type of 

property being appraised, the longevity of the building and the equipment, anticipated risk, and 

an understanding of the local market.  In this survey, of interest is the source of the risk-free rate 

developed by the appraiser, as well as the risk-spread above that rate.  As the PV Value® tool 

proof-of-concept provides a 50 to 200 bps default risk spread, we wanted a clearer picture on 

how appraisers are currently assessing PV system benefits and risks. 

 

Question Question Type 
1) In what ZIP code are you located? (enter 5-digit ZIP code; for example, 00544 or 

94305) 

Markets where homes with 

PV are being bought and sold 
2) How many times have you used the Photovoltaic (PV) Value® tool for a job 

assignment in the past year? 
Frequency of use 

3) Did you make adjustments upward or downward from the range of values provided by 

the tool? 
Market influence on value 

4) How easy was it to obtain PV system information from the property owner? 

Data capturing and entry 
5) If information was not available, were you still able to make an estimate using PV 

Value®? 

6) How likely are you to continue to use the PV Value® tool when it moves to a web-
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based platform? 

7) In addition to using PV Value®, did you use the cost approach or sales comparison 

approach when developing a value conclusion? 

How comparables are viewed 

& use of other approaches 
8) How recently have you taken a course on appraising solar PV systems? 

Education of appraiser 9) How likely would you be to take an online course in valuing PV systems if the course 

met state certification CE requirements? 

10) What basis point spread are you using (or would you use) to handle risk? 
Development of discount rate 

11) What is the source of your "risk free" rate? 

12) Have you used any other tools for valuing a PV system? 
Use of other DCF models 

13) If you have used a different tool for valuing a PV system, what was its name? 

14) How frequently have you used PV Value® to develop the value of renewable energy 

credits (RECs or SRECs) or production based incentives (PBIs)? 

Valuing renewable energy 

credits 
15) How beneficial would access to appraised values of PV systems in your market area 

be to your practice? 

PV Value® web analysis 

products 
16) What would make the PV Value® tool more useful? Improvement requests 

 
Table 3. Commercial Appraiser Questions 

 

2.2.3 Real Estate Agents 
 

Real estate agents were asked sixteen questions that measured their view on PV systems in their 

marketplace.  Of interest is an understanding of how data is captured and conveyed when listing 

a property with a PV system.  This includes their thoughts on how ownership impacts value, and 

whether homes with PV sell quicker than homes without PV systems. 

 

Question Question Type 

In what ZIP code are you located? (enter 5-digit ZIP code; for example, 00544 or 94305) 
Markets where homes with 

PV are being bought and sold 

Please explain your overall interest in the Photovoltaic (PV) Value® tool General feedback 
Have you listed any homes with solar PV systems in the last 5 years? 

Knowledge of PV systems 
If "Yes," how many homes with solar PV have you listed in the last 5 years? 

Did the home with solar PV sell more quickly than a home without solar PV? Sales velocity 
Have you suggested the PV Value® tool to homeowners if they were not previously 

aware of it? 
Develop listing price 

Have you used the PV Value® tool to develop a value as part of a "market analysis" for a 

homeowner? 

Does the local MLS in your area provide data entry fields for PV systems? 

Use of Multiple Listing 

Service (MLS) 

When listing the property, what MLS fields did you use to enter the PV system details? 

Are you aware of Al Form 820.04 - Residential Green and Energy Efficient Addendum? 

If "Yes," was this form helpful when capturing the property details for a PV system? 

 

Generally, do owned PV systems add to or reduce the value of real property in real estate 

transactions? 

PV system ownership 

impacts to value – A function 

of whether PV system is 

considered real or personal 

property 

Generally, do third-party owned PV systems add to or reduce the value of real property 

in real estate transactions? 

How likely are you to use (or continue to use) the PV Value® tool when it moves to a 

web-based platform? 
User interest and satisfaction 

How beneficial would access to appraised values of PV systems in your market area be 

to your practice? 

PV Value® web analysis 

products 

If you have used the PV Value® tool, what would make it more useful? Improvement requests 
 

Table 4. Real Estate Agent Questions 
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2.2.4 Lenders and Loan Officers 
 

Eleven questions were posed to the lenders & loan officers’ group.  Specifically of interest was 

confirmation on how they perceive risk when a PV system is included in the property value.  

Questions were also posed on whether they believe there are restrictions from government-

sponsored enterprises, such as Fannie Mae, Freddie Mac, as well as FHA (HUD) and the VA. 

 

Question Question Type 

In what ZIP code are you located? (enter 5-digit ZIP code; for example, 00544 or 94305) 
Markets where homes with 

PV are being bought and sold 

Please explain your overall interest in the Photovoltaic (PV) Value® tool General feedback 

Generally, do owned PV systems add to or reduce the value of real property in real estate 

transactions? 

PV system ownership 

impacts to value – A function 

of whether PV system is 

considered real or personal 

property 

Generally, do third-party owned PV systems add to or reduce the value of real property 

in real estate transactions? 

What challenges do you encounter that make it difficult to understand the value added by 

a PV system? 
Knowledge of PV systems 

Do you believe PV systems add risk to the loan when included in the value of the 

property? Understanding of risk 
If “Yes,” describe the risk added and how that may be remediated. 

Are you aware of any Fannie Mae, Freddie Mac, HUD, VA restrictions on recognizing 

the value of a PV system? 
Interactions with federal 

underwriters 
If “Yes,” what specifically are those restrictions you’ve encountered? 

How likely are you to use (or continue to use) the PV Value® tool when it moves to a 

web-based platform? 
User interest and satisfaction 

If you have used the PV Value® tool, what would make it more useful? Improvement requests 

 
Table 5. Lender and Loan Officer Questions 

 

2.2.5 Underwriters 
 

Fifteen questions were posed to underwriters to understand their perceptions of value and review 

of appraisals where PV system value was included. 

 

Question Information Gathered 

In what ZIP code are you located? (enter 5-digit ZIP code; for example, 00544 or 94305) 
Markets where homes with 

PV are being bought and sold 

Please explain your overall interest in the Photovoltaic (PV) Value® tool General feedback 
Have you used the PV Value® tool to check or validate an appraiser’s valuation of a 

solar PV system? 

Appraisal review 

Did you review the PV entry fields in AI Form 820.04 – Residential Green and Energy 

Efficient Addendum, in conjunction with the valuation? 

What are the most important factors pertaining to the PV system that should always be 

included in the appraisal? 

If you have reviewed an appraisal with a solar PV system, did you accept the appraiser's 

opinion of value? 

If "Yes," did the appraiser use PV Value® exclusively, or a combination of other 

valuation approaches? 

If "No" to Q5, was this due to Fannie Mae guidelines, Freddie Mac guidelines, HUD, 

VA or other? 

If "No" to Q5, please provide more detail on what the appraiser did when you sent it 

back to them. 

Have you encountered a valuation made by an appraiser for a third-party owned PV 
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system? 

If "Yes," did you accept, reject, or adjust the valuation? 

Generally, do owned PV systems add to or reduce the value of real property in real estate 

transactions? 
PV system ownership 

impacts on value – A 

function of whether PV 

system is considered real or 

personal property 

Generally, do third-party owned PV systems add to or reduce the value of real property 

in real estate transactions? 

How likely are you to use (or continue to use) the PV Value® tool when it moves to a 

web-based platform? 
User interest and satisfaction 

What would make the PV Value tool more useful? Improvement requests 

 
Table 6. Underwriter Questions 

 

2.2.6 Government Users 
 

Twelve questions were posed to government users, which include assessors and others that are 

interested in the tool from a research perspective.  Some assessors utilize the tool to determine 

property value impacts, whether or not the specific municipality levies a tax based on the 

contribution of the PV system to the real property.   

 

Question Question Type 

In what ZIP code are you located? (enter 5-digit ZIP code; for example, 00544 or 94305) 
Markets where homes with 

PV are being bought and sold 

Please explain your overall interest in the Photovoltaic (PV) Value® tool General feedback 
Have you used the PV Value® tool for appraisal or assessment purposes? 

How PV Value® is being 

used 
If "Other," please explain how you have used PV Value® 

If your municipality exempts PV systems from assessments, do you still track the added 

value? 

Generally, do owned PV systems add to or reduce the value of real property in real estate 

transactions? 

PV system ownership 

impacts to value – A function 

of whether PV system is 

considered real or personal 

property 

Generally, do third-party owned PV systems add to or reduce the value of real property 

in real estate transactions? 

If you are an assessor, do you use PV Value® (income approach), cost approach, sales 

comparison, or a combination of the three? How comparables are viewed 

& use of other approaches If you are an assessor, do you find the value determined using PV Value® to be greater 

or less than using the cost approach? 

How likely are you to use (or continue to use) the PV Value® tool when it moves to a 

web-based platform? 
User interest and satisfaction 

How beneficial would access to appraised values of PV systems be for your work? 
PV Value® web analysis 

products 

What would make the PV Value® tool more useful? Improvement requests 

 
Table 7. Government User Questions 

 

2.2.7 Solar Industry 
 

Twelve questions were posed to the solar industry, which consisted primarily of solar sales and 

installers for both owned and third-party owned PV systems.  This class of users is utilizing the 

PV Value® tool to help sell a solar PV system for both customer and third-party owned options.  

Of interest are their perceptions of value as a selling point, and what role quality may have on the 

PV system value.  
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Question Question Type 

In what ZIP code are you located? (enter 5-digit ZIP code; for example, 00544 or 94305) 
Markets where homes with 

PV are being bought and sold 

Please explain your overall interest in the Photovoltaic (PV) Value® tool General feedback 

Are you a third-party solar PV provider? User type 
Have you used PV Value® to help sell a PV system, or sell a lease / PPA for a PV 

system? PV Value® in the sales 

process If you have used the PV Value® tool to sell a PV system or a lease/PPA, what impact 

did the value have on closing the sale? 

Generally, do owned PV systems add to or reduce the value of property in real estate 

transactions? 

PV system ownership 

impacts to value – A function 

of whether PV system is 

considered real or personal 

property 

Generally, do third-party owned PV systems add to or reduce the value of real property 

in real estate transactions? 

If you are a third-party solar PV provider, has this tool been used by an independent 

appraiser to evaluate the potential fair market value of a PV system undergoing an 

ownership transfer? 

Ownership transfer from 

personal to real property 

Do you believe quality impacts the "market value" or "fair market value" of a PV 

system? 
Quality impacts on value 

How likely are you to use (or continue to use) the PV Value® tool when it moves to a 

web-based platform? 
User interest and satisfaction 

How beneficial would access to appraised values of PV systems be for your work? 
PV Value® web analysis 

products 

What would make the PV Value® tool more useful? Improvement requests 

 
Table 8. Solar Industry Questions 

 

2.2.8 Homeowners 
 

Sixteen questions were posed to homeowners, which looked to assess their PV adoption status 

and the type of PV system ownership option (owned or third-party owned).  There were specific 

questions posed for assessing whether homeowners in third-party agreements plan to exercise 

early buyout options, if available.  Of interest is whether the homeowner was successful at 

getting the appraiser to use the tool and what value they received for the PV system during the 

appraisal. 

 

Question Question Type 

In what ZIP code are you located? (enter 5-digit ZIP code; for example, 00544 or 94305) 
Markets where homes with 

PV are being bought and sold 

Please explain your overall interest in the Photovoltaic (PV) Value® tool General feedback 
Do you currently own a solar PV system? 

Adoption of solar PV If "Yes," is it an owned PV system or a leased PV system? 

If "No," are you planning on leasing or purchasing a PV system in the future? 

If you own a PV system, did you pay cash or finance the PV system (independent lender, 

cash-out refinance, PACE assessment)? Ownership option & 

structure If you have leased your PV system, do you have a monthly lease, pre-paid lease, or 

Power Purchase Agreement (PPA)? 

If you own your PV system, do you believe your PV system adds value to your home? 
Value perception of 

ownership option 
If you have leased your PV system, do you believe your PV system adds value to your 

home? 

If your leased PV system has an early buyout clause, do you plan to use it? 
Exercise buyout of lease or 

PPA 
If you plan to, or have already exercised an early buyout option, do you believe the PV 

system adds more value during the lease period or after it is purchased? 
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After hearing about the PV Value® tool, did you give it to a real estate agent to develop 

a 'market analysis' before listing your home for sale? 
Data capturing and entry 

After hearing about the PV Value® tool, did you give it to an appraiser when they were 

appraising your home? 

If PV Value was used to value the PV system on your home, what was the size of your 

system in kilowatts, and what was the value of the PV system? 
Size and value comparisons 

How likely are you to use (or continue to use) the PV Value® tool when it moves to a 

web-based platform? 
User interest and satisfaction 

What would make the PV Value tool more useful? Improvement requests 

 
Table 9. Homeowner Questions 
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3.  ANALYSIS AND RESULTS 
 

In this section, we present observations of responses that may be useful to those interested in 

current valuation challenges, and we discuss the results in the context of existing work being 

done to address an issue, or identify issues where additional research is necessary.  Section 3.1 

presents important observations from specific questions, a few that cross-cut user classes.  

Section 3.2 looks at the larger cross-cutting questions that were designed to measure responses 

across the different user classes.  Section 3.3 presents all of the individual user class data from 

“Question Types” as shown above in Table 2 through Table 9. 

 

3.1. General Observations from Survey Results 
 

3.1.1 Acceptance by Lenders and Underwriters 
 

Residential Appraisers have had success at getting Underwriters to accept their valuation of the 

home with a PV system, when developed using PV Value® (Section 3.2.1).  This provides 

evidence that was lacking in the marketplace where many appraisers were unsure of the basis for 

how to value a PV system when there were no comparable properties with PV, and many were 

unaware of how to develop and utilize a discounted cash flow model, such as the one employed 

by PV Value® to develop the contributory value of the PV system. 

 

3.1.2 Green Addendum Usage 
 

Many of the Residential Appraisers responded that they were not aware of the Appraisal 

Institute’s Residential Green & Energy Efficient Addendum, AI Form 820.04 (Green 

Addendum).  This would be expected from appraisers that have not yet encountered green 

features on a property, however this survey reached out to those who have utilized PV Value®, 

which has multiple references on the website and user manual to the Green Addendum.  To get 

the fields populated and information added to MLS databases around the country, this form 

would need to be available to appraisers when they start the assignment.  PV Value® Web will 

soon have a feature that will allow for inputs captured in the form to automatically populate the 

fields in PV Value®, saving appraisers time and ensuring the form is used.  Real Estate Agents 

are somewhat aware of the form and have found it useful for capturing PV system detail (Section 

3.3.3). 

 

3.1.3 Shading of PV Systems 
 

Residential Appraisers mentioned that shading was “very infrequent” (30%) with only 16% 

saying “somewhat infrequently” (Section 3.2.1).  It is important that appraisers understand that 

shading may occur at different times of day and may not be visible during their site visit.  

Appraisers will need documentation from when the PV system was installed to understand the 

shading percentage at the time it was installed.  Trees may continue to grow, or be removed, and 

other structures may have been installed during that time as well.  Some companies are 

developing shading calculations to more accurately estimate shading to help with the solar sales 

process.  This type of solution may be available to appraisers looking to determine shading 

impacts that may have changed since the PV system was installed. 
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3.1.4 Residential Appraisers Valuing Third-Party PV Systems 
 

The answers to the question about whether and how a Residential Appraiser assigned value to a 

TPO PV system (Section 3.3.1) elicited many responses that ranged from valuing it only if it was 

a pre-paid lease fully assumable by a future buyer, to not valuing it at all if it’s considered 

personal property not owned by the property owner.  Existing TPO agreements state that the PV 

system is considered personal property owned by the third party, which can have impacts on the 

market value of a PV system (Klise and Johnson, 2014).   Currently, there is no explicit guidance 

from FHFA (Fannie Mae, Freddie Mac), HUD (FHA) or the VA on how appraisers should look 

at TPO PV systems that are considered personal property.  However, some guidelines do discuss, 

in general, how to treat personal property items.
2
  PV systems owned by the homeowner are 

considered real property and can be more easily valued in a real estate transaction.   

 

A question on whether a TPO PV system would be utilized by an appraiser in a comparable 

property analysis resulted in 53% stating they were “not sure” if they would use it.  Only 20% 

stated “yes.”  This uncertainty in how to utilize TPO PV systems attached to a comparable 

property when considering the value of a PV system on the subject property is likely due to the 

uncertainty and lack of guidance from the federally backed mortgage holders and insurers on 

how to treat the personal property aspects of a TPO PV system. 

 

3.1.5 Commercial Appraiser Discount Rate Development 
 

Most Commercial Appraisers, when asked about what discount rates they use in their discounted 

cash flow analysis, had a pretty large range of sources both locally and nationally (Section 3.3.2).  

The difference in basis point spreads they utilized ranged between 100 and 200 points (1.0% to 

2.0%).  This is one area that will benefit from additional research as commercial appraisers 

typically have the understanding on how to develop the rates, though residential appraisers do 

not.  Energy Sense Finance, LLC is currently developing a paper on how to calculate discount 

rates for use in valuing PV systems.  The paper will cover how to develop the rate from choosing 

a risk-free rate to what basis point spread (risk) that should be added to develop a rate for use in 

PV Value® or other discounted cash flow calculations. 

 

3.1.6 Listing of Home with PV System 
 

Real Estate Agents utilized PV Value® for market analysis as well as developing a listing price 

for the PV portion of the home.  The Multiple Listing Service questions revealed that there are 

some MLS fields being used to capture PV system information, though it’s mostly within a 

comments field and not an active “PV” field.  This will hopefully be changing soon as more 

MLS providers adopt the most recent Real Estate Standards Organization (RESO) Real Estate 

Transaction Standard (RETS), which now has fields that can be used to record PV system 

                                                 
2
 https://www.fanniemae.com/content/guide/selling/index.html & 

http://portal.hud.gov/hudportal/HUD?src=/program_offices/administration/hudclips/handbooks/hsgh/4150.2 & 
http://www.uspap.org/#/64/ (USPAP Standards Rule 7-4) 

https://www.fanniemae.com/content/guide/selling/index.html
http://portal.hud.gov/hudportal/HUD?src=/program_offices/administration/hudclips/handbooks/hsgh/4150.2
http://www.uspap.org/#/64/


24 

ownership.
3
 The real estate agents can then attach a TPO agreement, or records that indicate the 

PV system is owned by the property owner. 

 

3.1.7 Third-Party PV System Fair Market Value 
 

We asked solar industry respondents whether they knew PV Value® could be used to develop 

the Fair Market Value (FMV) of a TPO system undergoing an ownership transfer (Section 

3.3.7).  Only a few stated they were aware the tool could be used for this purpose.  As TPO 

systems are treated differently by the IRS due to the use of accelerated depreciation and other tax 

benefits, an arm’s length transaction may be necessary; this means an independent source of the 

fair market value of the PV system must be determined by an uninterested party (Klise and 

Johnson, 2014).  It is unclear how many TPO systems have undergone an ownership transfer 

(personal property to real property), though the tool would be useful for a valuation professional 

given an assignment to determine FMV.  

 

3.1.8 Exercise Buyout of Lease or PPA 
 

The question asked to homeowners that have a TPO PV system revealed that for those that could 

buy out their lease or PPA, the majority of responses (50%) were “not sure” if they would 

exercise that option, while the remaining 25% said they would, and 25% stated they would not.  

Those that responded to value under third-party ownership or owned shortly after (through a 

buyout) revealed that the PV system has “more value when owned” at 44%, 39% stated they 

were not sure, and a smaller amount (13%) stated that the value was the same regardless of 

ownership.”  There is still much uncertainty in the value of owned vs. TPO systems, as 

evidenced in the responses below in Figure 3 across all user classes that participated in this 

survey. 

 

As the value proposition of the home is likely different when appraisers consider either the real 

or personal property aspects of an “owned” or TPO PV system, this uncertainty may make it 

more difficult for homeowners to understand the benefits of either staying in the lease or buying 

it out when the option is available. 

 

3.2. Cross-Cutting Questions and Results 
 

Some of the questions posed to each user group were the same, or somewhat similar.  In this 

section, we explore a few of those questions to see what differences each group has when 

considering the market and fair market value of a solar PV system.  Appendix B presents a color-

coded matrix of questions that cross-cut each user class.  The main cross-cutting questions for 

the specific user classes are summarized below in Table 10.  Highlighted questions are discussed 

in more detail in this section. 

 

 

 

 

                                                 
3
 http://www.reso.org/rets  

http://www.reso.org/rets
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Table 10. Cross-Cutting Questions 

 

Question
i
 

In what zip code are you located? 

How many times have you used the Photovoltaic (PV) Value® Tool for a job assignment in the 

past year? 

Please explain your overall interest in the PV Value® tool 

Did you make adjustments upwards or downwards from the range of values provided by the 

tool? 

If PV system information was not available, were you still able make an estimate using PV 

Value®? 

In addition to using PV Value®, did you use the cost approach or sales comparison approach 

when developing a value conclusion? 

Generally, do owned PV systems add to or reduce the value of real property in real estate 

transactions? 

Generally, do third-party owned PV systems add to or reduce the value of real property in real 

estate transactions? 

How recently have you taken a course on appraising solar PV systems? 

How likely would you be to take an online course in valuing PV systems if the course met state 

certification CE requirements? 

Does the local MLS in your area provide data entry fields for PV systems? 

How frequently have you used PV Value® to develop the value of renewable energy credits 

(RECs or SRECs) or production based incentives (PBIs)? 

Are you aware of Al Form 820.04 - Residential Green and Energy Efficient Addendum? 

How beneficial would access to appraised values of PV systems in your market area be to your 

practice? 

What would make the PV Value® tool more useful? 

How likely are you to use (or continue to use) the PV Value® tool when it moves to a web-based 

platform? 

i – Questions highlighted in grey are discussed in more detail below.  These questions were chosen for further analysis as they cross-cut the 
largest number of user classes and represent insights germane to recent valuation challenges.  The reader is encouraged to take a look at Section 

3.3 and Appendix A to compare the answers of other cross-cutting questions that were not explored in more detail in this section. 

 

3.2.1 Adjustments Up or Down from PV Value® Estimates 
 

We asked both residential and commercial appraisers that have utilized PV Value®, “Did you 

make adjustments upward or downward from the range of values provided by the tool?”  The 

single-question data are presented in Sections 3.3.1 and 3.3.2, and highlighted in Figure 8 for 

commercial appraisers.  See also Appendix A – PV Value® Survey for Residential Appraisers 

(Q4) and Commercial Appraisers (Q3).  Results shown below in Figure 1 reveal that for both 

residential and commercial appraisers, most do not deviate from the appraisal range of value 

estimates provided by the tool, though when they do, most adjustments are made upward. 
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Figure 1. Responses for Adjustments Up and Down from PV Value® Estimates 

 

These results suggest that in most cases, the value of the energy produced by the PV system, 

which is a function of the estimated solar resource, grid-tied electric rates and estimated 

escalation, and choice of discount rate, is not requiring adjustment by appraisers using the PV 

Value® tool.  This could be reflective of the fact most PV systems are new and appraisers do not 

have additional market support to adjust much higher or lower than what can be developed using 

a discounted cash flow analysis.  The exact basis for these adjustments was not elicited in this 

survey though it would be useful to follow up with appraisers to understand the basis for the 

adjustment. 

 

3.2.2 Use of Cost Approach or Sales Comparison Approach 
 

We asked both residential and commercial appraisers that have utilized PV Value® “In addition 

to using PV Value®, did you use the cost approach or sales comparison approach when 

developing a value conclusion?”  The data are presented in Sections 3.3.1 and 3.3.2.  See also 

Appendix A – PV Value® Survey for Residential Appraisers (Q6) and Commercial Appraisers 

(Q6).  Results shown below in Figure 2 reveal that in addition to using PV Value®, commercial 

appraisers dominate in just the use of the cost approach, where residential appraisers dominate in 

the use of both cost and sales approaches.  A close to equal percentage used just the sales 

comparison approach in addition to PV Value®.  Only a small percentage of both residential and 

commercial appraisers utilized only the income approach in PV Value® when developing the 

value of a PV system. 

 

 
 

Figure 2. Responses for Use of Cost Approach or Sales Comparison Approach 

 

From the results shown above, it appears that appraisers are actively using the other approaches 

available to them to develop the value of the PV system, and not just the PV Value® tool.  

Comparable properties with PV systems may not be utilized as much in commercial appraisals, 

as the cost dominates typically dominates.  A smaller percentage only uses the sales comparison 

approach in addition to PV Value®.  Most commercial appraisers utilize the cost approach in 

addition to PV Value®. 
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3.2.3 Owned & TPO PV Systems Real Property Value Perception 
 

We asked six of the user classes “Generally, do owned PV systems add to or reduce the value of 

real property in real estate transactions?” The data are presented in Sections 3.3.1 through 

3.3.8, excluding commercial appraisers as they have ways to value the income stream for both 

owned and TPO systems, and underwriters as there were not enough responses to include in the 

analysis.  See also Appendix A – PV Value® Survey Results for the raw data.  Results shown 

below in Figure 3 reveal that for customer owned PV systems, the predominant response (over 

50%) believe that PV systems “add to value,” with the next highest response of “not sure” with 

the highest response of 44% for government users. 

 

For TPO systems, the same question elicited the highest response of 50% that they “add to 

value” from lenders & loan officers, and higher responses of “neither add to nor reduce value” 

for the TPO category when compared to the question on “owned” PV systems.  There were only 

a few respondents that thought TPO systems “reduce value.”  The largest number of responses 

for TPO systems was “not sure.”  Most homeowners that took the survey stated “not applicable” 

when asked about TPO systems, suggesting they do not have an agreement with a TPO provider 

for a PV system. 

 

It is important to note that we did not ask which solar industry respondents installed customer 

owned PV, third-party PV, or a combination of both.  It is also worth mentioning that as 

discussed below in Section 3.3.7, most of the PV systems were “owned” by homeowners and not 

third-party owned, which is reflected in the results shown for the homeowner category in Figure 

3. 

 

 
 

Figure 3. Responses for Perception of Value Based on Ownership 

 

Across all users that responded, the results indicate a higher degree of certainty that an “owned” 

PV system adds value to a property, whereas there is greater uncertainty as to whether that value 

can be added when considering a TPO PV system.  This survey does not get into the more 

detailed questions that each user class would consider and their basis for that perception. 
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It is worth mentioning that these perceptions may be based on evidence seen in the marketplace 

in California (Hoen et al. 2011; 2013), and results from a study in north Denver for the Colorado 

Energy Office (2013) that reveals support and price premiums for “owned” PV systems. 

 

Much of the uncertainty in whether a TPO PV system adds value to real property may have to do 

with the fact the PV system is not owned by the property owner, and that it is considered 

personal property and not real property.   
 

In a home transaction, there are multiple ways a TPO PV system can be transferred either as 

personal property (if lease payment and/or terms are transferred), or real property (if lease or 

PPA is bought out).  As there have not been any recent studies to date that explore these real 

estate transactions and impacts to property value when a TPO PV system is involved, this is 

likely reflected in the responses by the survey participants.  As future studies are conducted to 

study TPO PV impacts to value, this uncertainty will likely be reduced. 

 

3.2.4 Appraised Value of PV Systems – Beneficial to Professional Practice 
 

We asked residential and commercial appraisers, and real estate agents that have utilized PV 

Value® “How beneficial would access to appraised values of PV systems in your market area be 

to your practice?”  The data are presented in Sections 3.3.1, 3.3.2, and 3.3.3.  See also Appendix 

A – PV Value® Survey for Residential Appraisers (Q27), Commercial Appraisers (Q15), and 

Real Estate Agents (Q15).  Results shown below in Figure 4 reveal that these three user classes 

believe a database of PV system appraised values would be beneficial to their practice.   

 

 
 
Figure 4. Responses for Appraised Value of PV Systems – How Beneficial to Professional 

Practice 

 

 

3.2.5 Use of PV Value® on a Web-Based Platform 
 

We asked seven of the user classes “How likely are you to use (or continue to use) the PV 

Value® tool when it moves to a web-based platform?” The data are presented in Sections 3.3.1 

through 3.3.8, excluding Underwriters, as there were not enough responses to include in the 

analysis.  See also Appendix A – PV Value® Survey Results for the raw data.  Results shown 

below in Figure 5 reveal that most users would continue to use PV Value® when it moves to a 

web version.  Lenders & loan officers responded the highest with “not sure” when asked this 

question. 
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Figure 5. Responses for Use of PV Value® on a Web-Based Platform 

 

From the responses above, most users of PV Value® will likely continue to use it when it moves 

from the proof-of-concept spreadsheet to a web version.  This likely reflects the potential the tool 

brings to real estate and valuation professionals as well as the success that users have had at 

facilitating transactions of properties with PV systems.  As PV Value® Web is in a public beta 

release at the time of this publication, these results are encouraging.  There are multiple 

suggestions by tool users that will be considered for future improvements; these can be read in 

Appendix A. 

 

3.3. Individual Survey Results 
 

In this section, we present individual survey results for each of the user groups, with the 

exception of the underwriter group as there was only one response; results were inconclusive at 

this time to gather any useful information about how they are utilizing the PV Value® tool.  The 

summarized survey responses to each question, including open-ended responses, are presented in 

Appendix A.  Some open-ended answers are partially redacted due to the inclusion of personally 

identifiable information by the survey participant, though these redactions did not alter the 

essence of the response. 

 

3.3.1 Residential Appraisers 
 

The questions as presented in Table 2 are discussed below and grouped according to the 

“Question Type” column with summarized results.  Appendix A has a detailed summary of each 

individual question collected from the survey tool 

 

Markets where Homes with PV are being Bought and Sold – The top five locations of the 89 

survey participants from highest to lowest were in the following states: California, Arizona, New 

Mexico, Colorado and Hawaii.  There were also participants in states on the East Coast, Midwest 

and Puerto Rico. 

 

Frequency of Use – Most appraisers have utilized the PV Value tool at least 1 to 2 times in the 

past year (30%), 3 to 4 times in the past year (19%), 5 or more times in the past year (28%), and 

21% of respondents have not used it in the past year. 
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Market Influence on Value – 49% of residential appraisers did not adjust the value of the PV 

system above or below the value obtained in the PV Value® tool.  A smaller portion (23%) 

adjusted the value upwards, while only 10% adjusted the value downwards.  We did not ask how 

much adjustment was made, nor did we capture adjustments relative to other approaches, such as 

cost or sales comparison. 

 

How Comparables are Viewed & Use of Other Approaches – Overall, 35% of residential 

appraisers used both cost and sales comparison approaches, in addition to using PV Value®.  

18% used only sales comparison in addition to PV Value®, and 12% used only the cost approach 

in addition to PV Value®, while 17% of respondents used the PV Value® tool exclusively when 

developing a value conclusion. 

 

There are not enough comparable properties [within their market] to use the sales comparison 

approach with PV systems, according to 69% of residential appraisers, with 24% suggesting that 

there are enough properties.  7% of participants chose not to answer.  These responses cut across 

all markets represented by survey participants.   

 

Many open-ended responses were gathered for the question on how residential appraisers are 

trying to use paired sales to develop the value of a PV system (Appendix A – PV Value® Survey 

for Residential Appraisers Q8), though challenges remain based on the responses above.  A few 

of the responses are shown below: 

 

 Often if a comparable property was found with solar, the issue is that you do not have the 

data of that solar system to arrive at any conclusion between the two. 

 The problem is finding PV comparables.  Although PV systems are common in my market, 

they are not a reported field in MLS.  Furthermore, we need to know if they are owned or 

leased. 

 Paired sales in Hawaii are hard to do because we don’t have cookie cutter homes. All are 

unique and there are a lot of different ways solar/pv systems are being purchased, so all of 

that has to be taken into consideration. 

 Research the permit information. Usually I find it.  If I don’t, then I ask the agent what size 

the system was.  Then I disclose what I can’t know about the system, estimate value based on 

my past experience. 

 

A follow-on question regarding how information on PV systems is found, in terms of size, age, 

and condition to support a paired sales approach (Appendix A – PV Value® Survey for 

Residential Appraisers Q9) included these responses: 

 

 I can get data from the installation/selling PV dealer if it is one of the local companies. 

 MLS, calling the listing realtor who actually had the info on the paired sale PV system, 

amazingly. 

 Developers and builders first, then installers and providers, and finally by cold calling and 

knocking on doors (very painful!). 

 Major searching.  If it’s not retained in the permit, then it’s very hard to find at all. 

 Green Addendum from the Realtor® or Broker. 

 



31 

Interface with Underwriting – In cases where it was known if the underwriter either accepted or 

rejected the valuation of the PV system, 90% of the respondents said the PV valuation was 

accepted.  We did not ask if other approaches were also included along with the use of PV 

Value®.  From the total sample of all responses, 42% of residential appraisers were unsure if the 

valuation of the PV system was accepted by the underwriter (Figure 6). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 6. Loan Underwriter Acceptance of Valuation where PV Value® is Used 

 

A question was then asked about why the PV system valuation was not accepted by the 

underwriter, however the responses were not conclusive with respect to the question.  See 

Appendix A – PV Value® Survey for Residential Appraisers Q10, Q11. 

 

Education of Appraiser – Most residential appraisers (52%) have not taken a course on PV 

valuation with only 5% at the time of this survey signed up for a future offering of a course.  The 

remaining 43% have taken a course on valuing PV systems, likely the one offered by the 

Appraisal Institute.
4
  A subsequent question was asked regarding the likelihood that appraisers 

would take an online course if it could apply for continuing education credits.  Overall, 56% and 

21% were either very likely, or somewhat likely, respectively, to take an online course.  (See 

Appendix A – PV Value® Survey for Residential Appraisers Q12, Q13). 

 

Data Capturing and Entry – These questions refer to those in Appendix A – PV Value® Survey 

for Residential Appraisers, Q14, Q3, Q15, Q16, Q17, Q18, and Q5.  A question on how frequent 

does the MLS provide information on PV systems resulted in 32% responding “very 

infrequently.”  Only 19% stated “somewhat frequently.”  Only 6% of residential appraisers say 

that the MLS “always” provides details about the presence of PV systems in their market. 

 

                                                 
4
 http://www.myappraisalinstitute.org/education/course_descrb/Default.aspx?prgrm_nbr=844&key_type=C  

http://www.myappraisalinstitute.org/education/course_descrb/Default.aspx?prgrm_nbr=844&key_type=C
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The ease to which obtaining information from homeowners was expressed by residential 

appraisers as “somewhat easy” for 40% of the responses followed by “somewhat difficult” for 

21% of the responses  (See Appendix A – PV Value® Survey for Residential Appraisers Q3). 

 

Appraisers are “very likely” (70%) to continue to use the PV Value® tool when it moves to a 

web-based platform (See Appendix A – PV Value® Survey for Residential Appraisers Q15). 

 

With regards to the Appraisal Institute’s Residential Green & Energy Efficient Addendum, AI 

Form 820.04,
5
 most residential appraisers have “never” used it to enter PV system characteristics 

(34%), while only 17% have “always” used it (See Appendix A – PV Value® Survey for 

Residential Appraisers Q16).  Those who have not used it provided open-ended responses, some 

of which are highlighted here, and can be read in their entirety in Appendix A – PV Value® 

Survey for Residential Appraisers, Q17: 

 

 Not necessary or required. 

 Not familiar with it, nor have I needed to.  I’m sure in the future I will. 

 Underwriters do not require the form. 

 May of the automated web platforms for uploading appraisal reports to not allow that 

particular form to be attached to residential report. 

 

A question on whether the PV system will be shaded at different times of day, during their 

assessment of the property, had responses that suggested 30% of appraisers think shading will be 

“very infrequent,” followed closely by 19% that said “never.”  Only 16% responded “somewhat 

infrequently.”  (Appendix A – PV Value® Survey for Residential Appraisers Q18). 

 

Of those appraisers that responded yes/no to a question on making an estimate using PV Value® 

even if the PV system information was not available, just over half of those said they were able 

to make an estimate (Appendix A – PV Value® Survey for Residential Appraisers Q5). 

 

PV System Ownership Impacts to Value – 6 questions addressed this area due to the importance 

of appraisers understanding who owns the PV system, whether it is the homeowner, or a third-

party.  (Appendix A – PV Value® Survey for Residential Appraisers Q19-24).  Most appraisers 

that responded to this survey have not yet encountered a third-party owned PV system (lease or 

PPA) (34%), while 21% have “somewhat frequently” encountered this type of ownership 

structure. 

 

A question on assigning value revealed that overall, most residential appraisers did not assign 

value to a third-party owned PV system (44%), while 14% did assign value.  Of the responses, 

41% said this was “not applicable” as they likely haven’t yet encountered a third-party owned 

PV system in their assignments.  (Appendix A – PV Value® Survey for Residential Appraisers 

Q20).  An open-ended question (Q21) revealed the following about methods utilized for 

developing value for a third-party owned PV system: 

 

                                                 
5
 http://www.appraisalinstitute.org/assets/1/7/AI_820_04-

Residential_Green_and_Energy_Effecient_Addendum.pdf  

http://www.appraisalinstitute.org/assets/1/7/AI_820_04-Residential_Green_and_Energy_Effecient_Addendum.pdf
http://www.appraisalinstitute.org/assets/1/7/AI_820_04-Residential_Green_and_Energy_Effecient_Addendum.pdf
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 Only if it is a pre-paid lease and fully assumable by future buyers. 

 Paired sales and new builder option cost. 

 If encountered I would not assign any value to the property [PV system] being appraised 

unless the system reverted to the owner in less than 5 years and the warranty had over 5 

years left on it. 

 Net present value of savings or a capitalization rate applied to net operating income. 

 n/a it is personal property if not owned by the property owner. 

 

When asked about considering a third-party owned PV system in a comparable property analysis, 

most residential appraisers were “not sure” (53%), followed by “no” at 27% and “yes” at 20%.  

(Appendix A – PV Value® Survey for Residential Appraisers Q22). 

 

Owned PV systems overwhelmingly add to the value of real property in a real estate transaction, 

according to 80% of appraisers (none said it would reduce value), while only 15% of appraisers 

believe third-party PV systems add to value of real property, with much more uncertainty for the 

third-party owned PV system (Figure 7) (Appendix A – PV Value® Survey for Residential 

Appraisers Q22, Q23). 

 

 
Figure 7. Residential Appraiser Perceptions on Ownership and PV System Value 

 

Valuing Renewable Energy Credits – As the tool can be used to value Renewable Energy Credits 

(RECs) in some markets, we asked how frequent they have used the tool to develop the value.  

Most residential appraisers have “never” used the tool (67%) to value RECs, followed by 17% at 

“very infrequently.”  Only 2% have valued RECs “very frequently” using PV Value®.  

(Appendix A – PV Value® Survey for Residential Appraisers Q24). 

 

Functional Obsolescence – Residential appraisers may consider obsolescence when developing 

value as the PV system may be oversized compared to other PV systems nearby, or using a 

technology that is outdated or experimental.  We asked how many would consider this when 

valuing a home with a PV system, and 27% responded with “never,” with 18% as “very 

infrequently.”  Only 14% stated they would “very frequently” consider functional obsolescence 
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when valuing a home with a PV system (Appendix A – PV Value® Survey for Residential 

Appraisers Q26). 

 

PV Value® Web Analysis Products – Most all residential appraisers said that having access to 

appraised values of PV systems in their market area would be beneficial (88%) (Appendix A – 

PV Value® Survey for Residential Appraisers Q27). 

 

Improvement Requests – There were multiple improvement requests from residential appraisers, 

with the most common features shown below, though a full list can be found in Appendix A (PV 

Value® Survey for Residential Appraisers Q28): 

 

 Web-based tool – easier to use. 

 On-line course (PV Value® and concepts). 

 Local data of kWh cost. 

 Local, typical installation costs. 

 Better MLS information from Realtors®. 

 Information on discount rates. 

 

3.3.2 Commercial Appraisers 
 

The questions as presented in Table 3 are discussed below and grouped according to the 

“Question Type” column with summarized results.  Appendix A has a detailed summary of each 

individual question collected from the survey tool. 

 

Markets where Homes with PV are being Bought and Sold – The top five locations of the 49 

survey participants from highest to lowest were in the following states: California, 

Massachusetts, Texas, New York, and Florida.  There were users in many other states as well 

(Appendix A – PV Value® Survey for Commercial Appraisers Q1). 

 

Frequency of Use – Most appraisers have utilized the PV Value® tool at least 1 to 2 times in the 

past year (35%), 5 or more times in the past year (18%), 3 to 4 times in the past year (14%),  and 

31% of respondents have not used it in the past year.  Only 2% were not sure (Appendix A – PV 

Value® Survey for Commercial Appraisers Q2). 

 

Market Influence on Value – 43% of residential appraisers did not adjust the value of the PV 

system above or below the value obtained in the PV Value® tool (Figure 8).  A smaller portion 

(7%) adjusted the value downwards, while 11% adjusted the value upwards.  39% likely have 

not yet utilized it for an assignment and stated “not applicable.” 

 



35 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 8. Commercial Appraiser Adjustments of PV Value® Results 

 

Data Capturing and Entry – Commercial appraisers believe it was “somewhat easy” to obtain 

information about the PV system from the property owner (44%), with 27% saying they did not 

obtain information from the property owner.  Only 4% stated that it was “very difficult” to obtain 

PV system information from the property owner (Appendix A – PV Value® Survey for 

Commercial Appraisers Q4).  Of those that were not able to gather information about the PV 

system 87% said they were still able to make an estimate of value using PV Value® (out of 

yes/no responses)  (Appendix A – PV Value® Survey for Commercial Appraisers Q5).  

 

Most commercial appraisers (85%) say they will continue to use PV Value® when it is available 

as a web version (Appendix A – PV Value® Survey for Commercial Appraisers Q13). 

 

How Comparables are Viewed & Use of Other Approaches – Around 30% of commercial 

appraisers used the cost approach in addition to PV Value® (income approach), followed by 

13% using sales comparison and PV Value®.  Only 8% used all three approaches (cost, sales 

comparison and income).  20% of commercial appraisers used PV Value® to develop the income 

approach only in their assignment (Appendix A – PV Value® Survey for Commercial 

Appraisers Q6). 

 

Education of Appraiser – From the total number of responses, 62% of commercial appraisers 

have taken a course on appraising a solar PV system, likely the one offered by the Appraisal 

Institute.
6
  The remainder of commercial appraisers has not taken a course, with 2% responding 

                                                 
6
 http://www.myappraisalinstitute.org/education/course_descrb/Default.aspx?prgrm_nbr=844&key_type=C  

http://www.myappraisalinstitute.org/education/course_descrb/Default.aspx?prgrm_nbr=844&key_type=C
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they were not sure if they’ve taken a course on appraising solar PV systems (Appendix A – PV 

Value® Survey for Commercial Appraisers Q7). 

 

Overall, commercial appraisers would be “very likely” (48%) to take a course on valuing PV 

systems if it met state certification requirements.  At the other end of the spectrum, only 6% said 

they would be “very unlikely” to take a course even if it did meet state certification requirements 

(Appendix A – PV Value® Survey for Commercial Appraisers Q8). 

 

Development of Discount Rate – Two open-ended questions were asked of commercial 

appraisers to understand where they get their risk-free rate, and what basis point spread they use 

in their assignments.  Full detailed responses are in Q9 and Q10 in Appendix A (PV Value® 

Survey for Commercial Appraisers).  Responses on where commercial appraisers get their risk 

free rate are shown below: 

 

 Treasury Bonds (10-year, 20-year, 30-year). 

 Land lease rates. 

 Interviews with users, banks, appraisers. 

 LIBOR, Fed Advanced Rate. 

 Survey from AI Journal. 

 Corporate bond rates – Financial Data Report, St. Louis Federal Reserve. 

 Bloomberg. 

 

A sampling of the basis point spread used by commercial appraisers for valuing PV systems is as 

follows: 

 

 250 to 350 

 150 to 350 

 150 to 250 

 300 to 400 

 50 to 200 

 Difference between 5-year Treasury and 5-year AAA Bonds, or 5-year AAA Bonds and 5-

year A Bonds. 

 Depending on if it was existing or proposed – but for commercial proposed sites, usually a 

200 point spread. 

 

Use of other DCF models – Many commercial appraisers utilize other spreadsheet tools, either 

developed internally or purchased commercially.  Only 27% of appraisers used a tool other than 

PV Value® to value their own PV system, primarily internally created excel DCF spreadsheets 

(Appendix A – PV Value® Survey for Commercial Appraisers Q11, Q12). 

 

Valuing Renewable Energy Credits – A majority of commercial appraisers have not used PV 

Value® to develop the value of RECs (60%).  The remaining 40% have used it to develop RECs, 

though only 10% of those used it on a frequent basis (Appendix A – PV Value® Survey for 

Commercial Appraisers Q14). 
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PV Value® Web Analysis Products – Most all commercial appraisers say that having access to 

appraised values of PV systems in their market area would be beneficial (88%) (Appendix A – 

PV Value® Survey for Residential Appraisers Q15). 

 

Improvement Requests – There were multiple improvement requests from commercial 

appraisers, with the most common features shown below, though a full list can be found in 

Appendix A (PV Value® Survey for Commercial Appraisers Q16): 

 

 Integrated definition of the terms used, through pop-ups / glossary of defined terms and a 

key that helps with unit conversion. 

 A REC [renewable energy credits] module / another line of income for SRECs and a 

separate discount rate. 

 Better guidance to accepted discount rates.  Even our institutional clients are generally in 

the dark on this. 

 More properties that have a PV system in place so we could get comparables and perform 

appraisals for this type of property. 

 

3.3.3 Real Estate Agents 
 

The questions as presented in Table 4 are discussed below and grouped according to the 

“Question Type” column with summarized results.  Appendix A has a detailed summary of each 

individual question collected from the survey tool. 

 

Markets where Homes with PV are being Bought and Sold – The top five locations of the 10 

survey participants from highest to lowest were in the following states: Arizona, California, New 

Mexico, Nevada, and Massachusetts (Appendix A – PV Value® Survey for Real Estate Agents 

Q1). 

 

General Feedback – This was an open-ended question with responses that ranged from the user 

being a green realtor, an educator on sustainable and green homes, an Eco Broker, to a “Top 10 

US Builder” (Appendix A – PV Value® Survey for Real Estate Agents Q2). 

 

Knowledge of PV Systems – We asked if any of the respondents have listed a home with a PV 

system in the past 5 years, with 60% saying “yes,” with the range of those who have listed homes 

with PV, 22% listed 1 to 2 homes, 11% listed 2 to 3 homes, 11% listed 4 to 5 homes and 22% 

listed 5 to 6 homes.  The remaining 34% had not listed homes with PV and selected “N/A” 

(Appendix A – PV Value® Survey for Real Estate Agents Q3, Q4). 

 

Sales Velocity – Of the respondents that understood how fast the home sold with PV, 33% stated 

the home sold “quickly” compared to a home without a PV system, while 22% stated that the 

home sold in the same amount of time as a home without a PV system (Figure 9).  45% were not 

sure.  (Appendix A – PV Value® Survey for Real Estate Agents Q5). 
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Figure 9. Sales Velocity of Home Sold with PV System 

 

Develop Listing Price – The real estate agents who responded said they have suggested PV 

Value® to homeowners (60%), while 20% did not suggest the homeowner utilize the tool.  To 

help develop the price, 70% of real estate agents who responded, utilized PV Value® to develop 

the value as part of a market analysis, while 30% said they did not (Appendix A – PV Value® 

Survey for Real Estate Agents Q6, Q7). 

 

Use of Multiple Listing Service – Four questions were asked concerning the availability and 

utilization of the MLS for capturing and conveying PV system information to prospective buyers 

and buyer’s agents.  40% of real estate agents said the MLS provides data entry fields for PV 

systems; however 40% of them were not sure if the fields were present.  Only 20% were sure 

there were no PV specific MLS fields.  The fields typically utilized in the MLS were “comments, 

remarks or features,” with a few stating there was an “Active Solar” field as well as a “Green 

Features” field (Appendix A – PV Value® Survey for Real Estate Agents Q8, Q9). 

 

Out of the real estate respondents, only 40% were aware of the Appraisal Institute’s Form 820.04 

– Residential Green and Energy Efficient Addendum.  Of those that have used it, they found it 

helpful when capturing the details of the PV system (Appendix A – PV Value® Survey for Real 

Estate Agents Q10, Q11). 

 

PV System Ownership Impacts to Value – When asked about whether PV systems add to the 

value in a real estate transaction, 90% stated “yes.”  When asked about third-party owned PV 

systems, only 10% responded that it added value, 40% said it had no impact to the real property 
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value and 50% were unsure (Appendix A – PV Value® Survey for Real Estate Agents Q12, 

Q13). 

 

User Interest and Satisfaction – When asked whether they would continue to utilize PV Value® 

as a web application, “very likely” was the response by 80% of real estate agents (Appendix A – 

PV Value® Survey for Real Estate Agents Q14). 

 

PV Value® Web Analysis Products – All real estate agents said that having access to appraised 

values of PV systems in their market area would be beneficial, with 60% of those stating it 

would be “very beneficial” (Appendix A – PV Value® Survey for Real Estate Agents Q15). 

 

Improvement Requests – This open-ended question resulted in answers that included the 

following (Appendix A – PV Value® Survey for Real Estate Agents Q16): 

 

 Simplify. 

 Have it sent to all licensed appraisers and lenders. 

 Easier to populate slope and orientation. 

 Include the value of SRECs, ZRECs, or other state incentives in a variable line. 

 

3.3.4 Lenders & Loan Officers 
 

The questions as presented in Table 5 are discussed below and grouped according to the 

“Question Type” column with summarized results.  Appendix A has a detailed summary of each 

individual question collected from the survey tool. 

 

Markets where Homes with PV are being Bought and Sold – The top locations of the 6 survey 

participants from highest to lowest were in the following states: California, Vermont and Arizona 

(Appendix A – PV Value® Survey for Lenders and Loan Officers Q1). 

 

General Feedback – Open-ended questions elicited responses including the following (Appendix 

A – PV Value® Survey for Lenders and Loan Officers Q2): 

 

 Recommend valuation tool to clients, appraisers and others to establish database for solar 

value contribution to house value. 

 We need tools to track and demonstrate the added value to homes when solar is installed.  

We also need tools which can help homebuyers understand the different value of the same 

physical system if it is owned versus leased monthly versus leased prepaid. 

 We are using the PV Value® tool to provide values of proposed PV systems to determine the 

amount of mortgage proceeds to lend. 

 

PV System Ownership Impacts to Value – Of the respondents, 67% said that owned PV systems 

add to the value of real property in a real estate transaction, and 33% were not sure.  When asked 

about third-party owned PV systems, 50% of lenders and loan officers that responded stated they 

add to value, and 50% were not sure if they add value (Appendix A – PV Value® Survey for 

Lenders and Loan Officers Q3, Q4). 
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Knowledge of PV Systems – When asked an open-ended question about challenges that make it 

difficult to understand the value of a PV system, responses included the following (Appendix A 

– PV Value® Survey for Lenders and Loan Officers Q5): 

 

 Uncertainty of what kWh costs will be in the future. 

 Market comps difficult to ID.  Real estate agents don’t care or work against. 

 There are few comps available to demonstrate the added value of solar from a market based 

perspective, and the same physical system can have a very different value depending on who 

owns it and under what terms.  It is difficult for realtors and appraisers to understand these 

differences. 

 

Understanding of Risk – When asked whether a PV system adds to loan risk when including the 

value in the property, 33% stated “yes,” and 33% stated “not sure.” 17% stated there was no 

added risk, and 17% said this was not applicable (Figure 10).  Only a few insights from an open-

ended question on how that risk can be remediated were given; one stated that changing 

electricity rates or system failure add to the risk, and another stated that the risks can be 

mitigated, but offered no specific examples (Appendix A – PV Value® Survey for Lenders and 

Loan Officers Q6, Q7). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 10. Risk Perception by Lenders and Loan Officers 

 

Interactions with Federal Underwriters – To understand if lenders and loan officers perceive 

there are any restrictions on value that come from federal mortgage backers, 20% said they are 

aware of some restrictions, while 40% stated they were not aware, and 40% stating they were not 

sure.  One respondent stated they are working with Fannie and Freddie to recognize the energy 
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“savings” from a PV system in multi-family mortgage underwriting (Appendix A – PV Value® 

Survey for Lenders and Loan Officers Q8, Q9). 

 

User Interest and Satisfaction – 67% of lenders and loan officers are likely to continue using PV 

Value® as a web application, with the remaining 33% not sure (Appendix A – PV Value® 

Survey for Lenders and Loan Officers Q10).  

 

Improvement Requests – Some feedback for improvement included the following (Appendix A – 

PV Value® Survey for Lenders and Loan Officers Q11): 

 

 More nuanced rate database.  IOU in CA much more expensive rates. Useful to include 

details. 

 Better descriptions of how to enter historical data for a site to get accurate assessment of 

system performance, as well as better descriptions of the financial terms and assumptions to 

use. 

 

3.3.5 Underwriters 
 

The questions are presented in Table 6 above.  Appendix A has a detailed summary of each 

individual question collected from the survey tool. 

 

There was only one response for the underwriter questions; the results did not contain useful 

information to share in this analysis. 

 

3.3.6 Government Users 
 

The questions as presented in Table 7 are discussed below and grouped according to the 

“Question Type” column with summarized results.  Appendix A has a detailed summary of each 

individual question collected from the survey tool. 

 

Markets where Homes with PV are being Bought and Sold – The top locations of the 18 survey 

participants from highest to lowest were in the following states Vermont, Massachusetts and 

Texas (Appendix A – PV Value® Survey for Government Users Q1). 

 

General Feedback – Open-ended questions elicited responses including the following (Appendix 

A – PV Value® Survey for Government Users Q2): 

 

 Research and value assessment. 

 I work in city assessment office. We do value solar energy improvements – although they 

are exempt for 15 years. 

 Assessor’s Office – valuing solar systems in place at the time of property transfer and/or 

reassessment. 

 Government agency interest in promoting tools that assist in the valuation of renewable 

energy improvements. 

 Very interested since the Vermont Tax Department has suggested we use it. 
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How PV Value® is being used – Most respondents stated they used PV Value® for assessment 

purposes (72%), for appraisals (11%), other (11%) and not applicable (6%).  In the “other” 

category, it has been used for education for a residential new construction energy efficiency 

program, and to examine outcomes of residential solar installations (Appendix A – PV Value® 

Survey for Government Users Q3, Q4). 

 

For municipalities that exempt PV systems from assessments, 46% still track added value, with 

27% not tracking value, and 27% not sure (Figure 11) (Appendix A – PV Value® Survey for 

Government Users Q9). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11. How Value is Tracked by Municipalities 

 

PV System Ownership Impacts to Value – Of the respondents, 56% said that owned PV systems 

add to the value of real property in a real estate transaction.  44% were not sure.  When asked 

about third-party owned PV systems, 22% of government users responded stated they add to 

value, 11% said value is neither added nor reduced, 6% say value is reduced and 61% were not 

sure (Appendix A – PV Value® Survey for Government Users Q5, Q6). 

 

How Comparables are Viewed & Use of Other Approaches – For assessors that responded (55% 

applicable) 70% use only the income approach in PV Value®, 10% use only the sales 

comparison approach, none use only the cost approach, and 20% use a combination of the three 

approaches (Appendix A – PV Value® Survey for Government Users Q7). 

 

When assessors were asked about whether the income value developed using PV Value® is 

greater or less than when using the cost approach, 46% were not sure, 36% said the income 
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approach using PV Value® is lower, and 18% said the income approach using PV Value® is 

more or less the same as the cost approach (Appendix A – PV Value® Survey for Government 

Users Q8). 

 

User Interest and Satisfaction – 83% of government users are likely to continue using PV 

Value® as a web application, with 6% neither more nor less likely, and 11% not sure (Appendix 

A – PV Value® Survey for Government Users Q10). 

 

PV Value® Web Analysis Products – Having access to appraised values of PV systems is seen 

overall as “beneficial” to 95% of government users, with only 5% stating that this data is “not 

beneficial at all” (Appendix A – PV Value® Survey for Government Users Q11). 

 

Improvement Requests – Open-ended questions on improving PV Value® returned the following 

(Appendix A – PV Value® Survey for Government Users Q12): 

 

 A quick tutorial. 

 Direct interface with appraisal Green Addendum; broader database on renewable 

production benefits and valuation. 

 More exporting capabilities for written reports. 

 A more thorough accounting of O&M expenses and how they are discounted. 

 

3.3.7 Solar Industry 
 

The questions as presented in Table 8 are discussed below and grouped according to the 

“Question Type” column with summarized results.  Appendix A has a detailed summary of each 

individual question collected from the survey tool. 

 

Markets where Homes with PV are being Bought and Sold – The top 5 locations of the 80 survey 

participants from highest to lowest were in the following states: California, Arizona, New York, 

Texas and Washington (Appendix A – PV Value® Survey for Solar Industry Professionals Q1). 

 

General Feedback – There were numerous responses on user interest in PV Value®, a few are 

shown below (Appendix A – PV Value® Survey for Solar Industry Professionals Q2): 

 

 To demonstrate the added value of a solar system to a home. 

 We are selling PV systems to general contractors and green builders who are flipping 

houses and need to quantify value. 

 Provide to appraiser for evaluation of property value. 

 Working with builders to make PV available to buyers by mortgaging cost. 

 To project future depreciated values of residential PV systems. 

 Valuation of PV systems when donated to a non-profit. 

 Involved in “Solarize” program, and want to find tools to value PV systems. 

 

User Type – Of the solar industry respondents, 40% identified themselves as third-party solar PV 

providers, and 51% did not identify as third-party providers.  Only 9% said the question was not 

applicable (Appendix A – PV Value® Survey for Solar Industry Professionals Q5). 
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PV Value® in the Sales Process – Most respondents said they used PV Value® to sell a PV 

system (44%) with 19% saying they’ve used it to sell a lease/PPA.  37% said they were not sure 

(Appendix A – PV Value® Survey for Solar Industry Professionals Q3).  

 

As far as impact in the sales process, PV Value® had “some impact” according to 50% of 

respondents, with 21% saying “no impact,” 7% saying it had a “large impact,” and 22% were not 

sure (Appendix A – PV Value® Survey for Solar Industry Professionals Q4). 

 

PV System Ownership Impacts to Value – According to solar industry professionals, 86% say an 

owned PV system adds to the value of property in a real estate transaction, with 4% as neutral, 

and 10% not sure (Appendix A – PV Value® Survey for Solar Industry Professionals Q6). 

When asked about a third-party owned PV system, 31% say the PV system “adds to value,” 23% 

state it “neither adds to nor reduces value.”  On the other side, 13% state it reduces value and 

33% were “not sure” (Appendix A – PV Value® Survey for Solar Industry Professionals Q7). 

 

Ownership Transfer from Personal to Real Property – This question asks about whether they are 

aware if PV Value® was used to develop the fair market value (FMV) for an ownership transfer 

of the third-party owned PV system (Figure 12).  Only 7% state they are aware it has been used 

for a FMV analysis, with 29% stating “no” and 64% saying they were not sure (Appendix A – 

PV Value® Survey for Solar Industry Professionals Q9). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 12. Awareness of Ownership Transfers for Third-Party Owned PV Systems 
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Quality Impacts on Value – When asked about “quality,” 49% state that quality has “some 

impact” on value, and 45% say that quality has a “high impact” to value, whether market value 

or fair market value.  Only 6% were not sure (Appendix A – PV Value® Survey for Solar 

Industry Professionals Q10). 

 

User Interest and Satisfaction – In the “likely” category, 77% of respondents will use the web 

version of PV Value®.  Only 7% of responses were in the “unlikely” category (Appendix A – 

PV Value® Survey for Solar Industry Professionals Q8). 

 

PV Value® Web Analysis Products – A majority of responses by solar industry professionals 

(97%) state that having access to appraised values of PV systems would be “beneficial” (in 

varying degrees) to their business (Appendix A – PV Value® Survey for Solar Industry 

Professionals Q11). 

 

Improvement Requests – There were multiple requests for additional features in the web version, 

with a sampling shown here (Appendix A – PV Value® Survey for Solar Industry Professionals 

Q12). 

 

 Recognition of longer warranty and additional solar production associated with 

microinverters. 

 Make production model more transparent and allow for different investor models. 

 Ability to interface with existing assessed and resale property transaction data sets.  A 

feature that qualifies that data – market valuation, sales transaction, assessed value with 

dates those valuations were recorded. 

 Map showing regional averages. 

 Proof of appraisers adopting it for use. 

 Access to compiled (anonymous) data on appraised values of PV systems. 

 Better correlation to actual market value. 

 A more up-to-date database of utility electric rates. 

 

3.3.8 Homeowners 
 

The questions as presented in Table 9 are discussed below and grouped according to the 

“Question Type” column with summarized results.  Appendix A has a detailed summary of each 

individual question collected from the survey tool. 

 

Markets where Homes with PV are being Bought and Sold – The top 5 locations of the 67 survey 

participants from highest to lowest were in the following states: California, Arizona, New 

Mexico, Colorado and Texas (Appendix A – PV Value® Survey for Homeowners Q1). 

 

General Feedback – Generally, homeowners are interested in knowing what the value of the PV 

system may be when they purchase it; or when they sell their home, what contributory value may 

come from the PV system.  Some comments are presented below (Appendix A – PV Value® 

Survey for Homeowners Q2): 
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 I am interested in purchasing from SunRun at fair market value after five years per my 

contract.  I want to expand my system to cover my electric car I purchased recently.  I need 

to own the system in order to do that. 

 I am interested in purchasing a PV system, but since I will probably sell my home within the 

next 3-5 years, was concerned about the value added by the PV system to the overall resale 

value of my home.  Although the tool appears to be very useful, it is not used by appraisers 

in my area.  In my area, they typically increase the appraised value of a home by at most 

$5,000 for an owner owned PV system.  In addition, a leased solar system is currently 

creating difficulties and delays in home sale escrows.  For these reasons, I have reluctantly 

chosen to not install a PV system. 

 

Adoption of Solar PV – For homeowners that took the survey, 73% said they currently owned a 

PV system, and 27% said they did not.  Those that owned a PV system, primarily stated that it 

was customer owned (85%) with 11% stating it was third-party owned and 4% were not sure 

(Appendix A – PV Value® Survey for Homeowners Q3, Q4).   

  

For those that had not currently adopted solar PV, 52% planned to purchase a PV system, 5% 

planned to lease a PV system and 43% were not sure (Appendix A – PV Value® Survey for 

Homeowners Q5). 

 

Ownership Option & Structure – For those that owned the PV system, the majority paid cash 

(55%), with the rest financed with home equity (14%), bank financing (7%), credit union (4%), 

and 2% not sure.  No-one stated they will use a PACE assessment (Appendix A – PV Value® 

Survey for Homeowners Q6). 

 

For those that chose third-party ownership, the monthly lease represented 57%, followed by 

PPAs at 28% and pre-paid leases at 14% (Appendix A – PV Value® Survey for Homeowners 

Q7). 

 

Value Perception of Ownership Option – For homeowners that own their PV system, a majority 

of responses (91%) believe it does add value, with 9% stating they are “not sure.”  For those that 

are in third-party ownership agreements, 80% believe the PV system “adds to value” with 10% 

saying it “reduces value” and 10% stating they are “not sure” (Appendix A – PV Value® Survey 

for Homeowners Q8, Q9).  

 

Exercise Buyout of Lease or PPA – For homeowners that have a buyout clause in their lease or 

PPA, 25% say they plan to buy it out, 25% say they won’t buy it out and 50% state they are “not 

sure.”  A follow-on question about whether the PV system adds more value during the lease/PPA 

period or after it is purchased elicited responses of 44% stating that it has “more value when 

owned,” 39% stating they are “not sure,” 13% believe the “same value regardless of ownership” 

and 4% stating it has “more value when leased” (Appendix A – PV Value® Survey for 

Homeowners Q10, Q11). 

 

Data Capturing and Entry – When asked about having a real estate agent use PV Value® when 

developing a market analysis for a home, 58% said “no,” 35% said “yes,” and 7% stated they 

were not sure (Figure 13).  A similar spread of results came from a question on giving PV 
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Value® to an appraiser when appraising the home.  60% said “no,” 37% said “yes,” and 3% 

were “not sure” (Appendix A – PV Value® Survey for Homeowners Q12, Q13). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 13. Use of PV Value® to Help Develop Listing Price 

 

Size and Value Comparisons – This question surveyed the different results of PV system sizes 

and values that were given.  Not knowing the age of the system or different market the system is 

in, a comparison can’t be made, however the results are interesting as they shed some light on 

the values that homeowners have been receiving from appraisers.  See Appendix A – PV Value® 

Survey for Homeowners (Q14) for specific responses. 

 

User Interest and Satisfaction – Overall, most homeowners are would continue to use PV 

Value® when it moves to a web-based platform, with only 4% stating they would be unlikely to 

use it (Appendix A – PV Value® Survey for Homeowners Q15). 

 

Improvement Requests – Generally, the improvement requests ranged from making the tool 

easier to use, and making it more available outside of a spreadsheet version.  Other answers are 

presented below (Appendix A – PV Value® Survey for Homeowners Q16): 

 

 Including an option to include RECs within the tool or other incentives. 

 Educate home appraisers on how to use it. 

 More options for system configurations. 
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4.  CONCLUSIONS 
 

This survey has provided a better understanding of the motivations behind each of the eight user 

classes that utilized the spreadsheet version of PV Value® between 2012 and 2014.  As the tool 

is intended primarily for real property appraisers, the questions were focused on their experience 

using the tool to develop the value of photovoltaic systems in their marketplace.  However, the 

responses by the other users are also relevant, as each stakeholder has an important role to play 

in creating, assessing and reflecting on marketplace demand for PV in the home sale process.  

This is measured through market response in terms of property price listing (including PV), and 

most importantly, its final selling price. 

 

One of the most important results revealed in this survey is the fact that Residential Appraisers 

using PV Value® received positive feedback that their appraisal using PV Value® is being 

accepted (Section 3.1.1 and 3.3.1).  This was an area of concern, as appraisers need to be 

educated on the tools they are using and prove competency before accepting the assignment.  

The fact that many appraisals were accepted suggests that the appraisers using PV Value® are 

taking the time to learn about how to properly use the tool and develop support for their choice 

of input values.  New education materials are being developed in response to the demand by 

appraisers for relevant tools and a description on how to use those tools (Adomatis, 2014).  The 

training and educational materials that are currently available to appraisers include the 

Residential and Commercial Valuation of Solar course (offered by the Appraisal Institute) which 

has over 200 pages of material to supplement a two-day course.  Many of the individuals who 

have downloaded PV Value® and participants in the survey have taken this course.  However, 

more appraisers need to be educated on these valuation techniques to ensure they have the 

required competency to value a PV system when encountered in their market. 

 

The uncertainty over valuing TPO PV systems, primarily in the residential market, will play out 

over time as rules from organizations like HUD (FHA), FHFA (Fannie Mae and Freddie Mac) 

and the VA explicitly address how to treat the personal property aspects of leased and PPA PV 

systems.  As a home with a PV system will typically save a consumer on their electricity bill, it 

may be more attractive than a property without a PV system and demand a higher premium 

regardless of who owns that PV system; however current studies at the time of this publication 

have only measured how “owned” PV systems add value, while it is unclear if TPO systems 

have a positive or negative impact on value.  Future studies would need to address that 

discrepancy and reduce the uncertainty for all stakeholders involved in a real estate transaction.   

 

It is worth noting that many improvements suggested are being developed to improve the tool 

and provide greater education on the inputs used in the tool.  This includes improved help menus 

in the web version, a paper on how to develop discount rates for valuing PV systems, help topics 

specified for valuing RECs, SRECs and PBIs, and a database of PV systems with estimates of 

value for those PV systems.  Other suggestions by the survey participants that are being 

considered include more local information on utility rates, local and recent PV installation costs, 

integration with the AI Green Addendum, exporting capabilities for written reports, better O&M 

cost estimates, recognition of different inverter warranty periods, as well as many others. 

 



49 

As the PV Value® tool is fully transitioned to the web version at the end of August 2014, it is 

expected that many users will continue to utilize it for developing the value of a PV system.  

Over time, as more stakeholders utilize the PV Value® tool and more advanced features are 

available, including a database of properties with PV systems that can be used for comparable 

sales analysis and developing fair market value, there will be opportunities to continue to 

measure its impact on the marketplace when used to facilitate real estate transactions with 

accompanying PV systems.  The next generation of the tool has the potential to simply the PV 

valuation process even further through the creation of valuation models that can develop the 

market or fair market value of a PV system much in the same way new and used cars are valued 

in the marketplace. 

 

Additional surveys should be implemented as necessary for users of the PV Value® web tool to 

continually gauge the successes and challenges faced when valuing a PV system.  As 

improvements can always be made, these surveys will provide a good high-level view of what is 

working across different user classes, and provide a view of PV market adoption from the lens of 

real estate transactions and insight into regional challenges and success that will be easier to 

measure as PV Value® becomes a widely-used valuation platform. 
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APPENDIX A:  RAW SURVEY RESULTS
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Residential 

Appraisers

In what ZIP code are 

you located? (enter 5-

digit ZIP code; for 

example, 00544 or 

94305)

How many times have 

you used the 

Photovoltaic (PV) 

Value® tool for a job 

assignment in the 

past year?

How easy was it to 

obtain PV system 

information from the 

homeowners?

Did you make 

adjustments upward 

or downward from the 

range of values 

provided by the tool?

If PV system 

information was not 

available, were you 

still able to make an 

estimate using PV 

Value®?

In addition to using 

PV Value®, did you 

use the cost approach 

or sales comparison 

approach when 

developing a value 

conclusion?

In your market, do you 

believe there are 

enough comparable 

properties with 

existing PV systems to 

use a comparable 

sales approach?

When you find 

comparable 

properties with PV, 

how do you use 

paired sales to 

develop the value?

If using paired sales, 

where did you find 

the information about 

comparable PV 

systems, in terms of 

size, age, condition, 

etc.?

Did the loan 

underwriter accept 

the valuation when 

submitting an 

assignment where the 

PV system was valued 

using PV Value®?

If the valuation was 

not accepted, what 

reason(s) did the 

underwriter give?

How recently have 

you taken a course on 

appraising solar PV 

systems?

How likely would you 

be to take an online 

course in valuing PV 

systems if the course 

met state certification 

CE requirements?

How frequently does 

the MLS in your area 

provide details about 

the presence of PV 

systems?

How likely are you to 

continue to use the 

PV Value® tool when 

it moves to a web-

based platform?

To what extent do 

you enter PV system 

characteristics on Al 

Form 820.04 - 

Residential Green 

and Energy Efficient 

Addendum?

Residential 

Appraisers 

(cont.)

If you do not always, 

or never, enter PV 

system characteristics 

on Al Form 820.04 - 

Residential Green 

Energy Efficient 

Addendum, please 

explain why not.

When you appraise 

properties with PV 

systems, how 

frequently are PV 

systems shaded, or 

structures present 

that could shade the 

systems at various 

times during the day?

How frequently have 

you encountered 

third-party owned 

(leased or Power 

Purchase Agreement) 

PV systems when 

appraising a property?

If you have 

encountered third-

party owned (leased 

or Power Purchase 

Agreement) PV 

systems, did you 

assign a value to the 

system?

If "Yes," what 

methods did you use 

to assign a value to 

the PV system?

Would you consider a 

third-party owned 

(leased or Power 

Purchase Agreement) 

PV system in a 

comparable property 

analysis?

Generally, do owned 

PV systems add to or 

reduce the value of 

real property in real 

estate transactions?

Generally, do third-

party owned PV 

systems add to or 

reduce the value of 

real property in real 

estate transactions?

How frequently have 

you used PV Value® to 

develop the value of 

renewable energy 

credits (RECs or SRECs) 

or production based 

incentives (PBIs)?

How frequently do 

you consider 

functional 

obsolescence when 

valuing a home with a 

PV system?

How beneficial would 

access to appraised 

values of PV systems 

in your market area be 

to your practice?

What would make the 

PV Value® tool more 

useful?

Commercial 

Appraisers
49

In what ZIP code are 

you located? (enter 5-

digit ZIP code; for 

example, 00544 or 

94305)

How many times have 

you used the 

Photovoltaic (PV) 

Value® tool for a job 

assignment in the 

past year?

Did you make 

adjustments upward 

or downward from 

the range of values 

provided by the tool?

How easy was it to 

obtain PV system 

information from the 

property owner?

If information was not 

available, were you 

still able to make an 

estimate using PV 

Value®?

In addition to using 

PV Value®, did you 

use the cost approach 

or sales comparison 

approach when 

developing a value 

conclusion?

How recently have 

you taken a course on 

appraising solar PV 

systems?

How likely would you 

be to take an online 

course in valuing PV 

systems if the course 

met state certification 

CE requirements?

What basis point 

spread are you using 

(or would you use) to 

handle risk?

What is the source of 

your "risk free" rate?

Have you used any 

other tools for valuing 

a PV system?

If you have used a 

different tool for 

valuing a PV system, 

what was its name?

How likely are you to 

continue to use the 

PV Value® tool when 

it moves to a web-

based platform?

How frequently have 

you used PV Value® to 

develop the value of 

renewable energy 

credits (RECs or SRECs) 

or production based 

incentives (PBIs)?

How beneficial would 

access to appraised 

values of PV systems 

in your market area be 

to your practice?

What would make 

the PV Value® tool 

more useful?

Real Estate 

Agent
10

In what ZIP code are 

you located? (enter 5-

digit ZIP code; for 

example, 00544 or 

94305)

Please explain your 

overall interest in the 

Photovoltaic (PV) 

Value® tool.

Have you listed any 

homes with solar PV 

systems in the last 5 

years?

If "Yes," how many 

homes with solar PV 

have you listed in the 

last 5 years?

Did the home with 

solar PV sell more 

quickly than a home 

without solar PV?

Have you suggested 

the PV Value® tool to 

homeowners if they 

were not previously 

aware of it?

Have you used the PV 

Value® tool to 

develop a value as 

part of a "market 

analysis" for a 

homeowner?

Does the local MLS in 

your area provide data 

entry fields for PV 

systems?

When listing the 

property, what MLS 

fields did you use to 

enter the PV system 

details?

Are you aware of Al 

Form 820.04 - 

Residential Green and 

Energy Efficient 

Addendum?

If "Yes," was this form 

helpful when 

capturing the property 

details for a PV 

system?

Generally, do owned 

PV systems add to or 

reduce the value of 

real property in real 

estate transactions?

Generally, do third-

party owned PV 

systems add to or 

reduce the value of 

real property in real 

estate transactions?

How likely are you to 

use (or continue to 

use) the PV Value® 

tool when it moves to 

a web-based 

platform?

How beneficial would 

access to appraised 

values of PV systems 

in your market area be 

to your practice?

If you have used the 

PV Value® tool, what 

would make it more 

useful?

Lenders & 

Loan Officer
6

In what ZIP code are 

you located? (enter 5-

digit ZIP code; for 

example, 00544 or 

94305)

Please explain your 

overall interest in the 

Photovoltaic (PV) 

Value® tool.

Generally, do owned 

PV systems add to or 

reduce the value of 

real property in real 

estate transactions?

Generally, do third-

party owned PV 

systems add to or 

reduce the value of 

real property in real 

estate transactions?

What challenges do 

you encounter that 

make it difficult to 

understand the value 

added by a PV 

system?

Do you believe PV 

systems add risk to 

the loan when 

included in value of 

the property?

If "Yes," describe the 

risk added and how 

that may be 

remediated.

Are you aware of any 

Fannie Mae, Freddie 

Mac, HUD, VA 

restrictions on 

recognizing the value 

of a PV system?

If "Yes," what 

specifically are those 

restrictions you've 

encountered?

How likely are you to 

use (or continue to 

use) the PV Value® 

tool when it moves to 

a web-based 

platform?

What would make the 

PV Value® tool more 

useful?

Underwriter 1

In what ZIP code are 

you located? (enter 5-

digit ZIP code; for 

example, 00544 or 

94305)

Please explain your 

overall interest in the 

Photovoltaic (PV) 

Value® tool.

Have you used the PV 

Value® tool to check 

or validate an 

appraiser's valuation 

of a solar PV system?

Did you review the PV 

entry fields in AI Form 

820.04 - Residential 

Green and Energy 

Efficient Addendum, 

in conjunction with 

the valuation?

What are the most 

important factors 

pertaining to the PV 

system that should 

always be included in 

the appraisal?

If you have reviewed 

an appraisal with a 

solar PV system, did 

you accept the 

appraiser's opinion of 

value?

If "Yes," did the 

appraiser use PV 

Value® exclusively, or 

a combination of 

other valuation 

approaches?

If "No" to Q5, was this 

due to Fannie Mae 

guidelines, Freddie 

Mac guidelines, HUD, 

VA or other?

If "No" to Q5, please 

provide more detail 

on what the appraiser 

did when you sent it 

back to them.

Have you 

encountered a 

valuation made by an 

appraiser for a third-

party owned PV 

system?

If "Yes," did you 

accept, reject, or 

adjust the valuation?

Generally, do owned 

PV systems add to or 

reduce the value of 

real property in real 

estate transactions?

Generally, do third-

party owned PV 

systems add to or 

reduce the value of 

real property in real 

estate transactions?

How likely are you to 

use (or continue to 

use) the PV Value® 

tool when it moves to 

a web-based 

platform?

What would make the 

PV Value tool more 

useful?

Government 

Users
18

In what ZIP code are 

you located? (enter 5-

digit ZIP code; for 

example, 00544 or 

94305)

Please explain your 

overall interest in the 

Photovoltaic (PV) 

Value® tool.

Have you used the PV 

Value® tool for 

appraisal or 

assessment 

purposes?

If "Other," please 

explain how you have 

used PV Value®.

Generally, do owned 

PV systems add to or 

reduce the value of 

real property in real 

estate transactions?

Generally, do third-

party owned PV 

systems add to or 

reduce the value of 

real property in real 

estate transactions?

If you are an assessor, 

do you use PV Value® 

(income approach), 

cost approach, sales 

comparison, or a 

combination of the 

three?

If you are an assessor, 

do you find the value 

determined using PV 

Value® to be greater 

or less than using the 

cost approach?

If your municipality 

exempts PV systems 

from assessments, do 

you still track the 

added value?

How likely are you to 

use (or continue to 

use) the PV Value® 

tool when it moves to 

a web-based 

platform?

How beneficial would 

access to appraised 

values of PV systems 

be for your work?

What would make the 

PV Value® tool more 

useful?

Solar Industry 

Professionals
80

In what ZIP code are 

you located? (enter 5-

digit ZIP code; for 

example, 00544 or 

94305)

Please explain your 

overall interest in the 

Photovoltaic (PV) 

Value® tool.

Have you used PV 

Value® to help sell a 

PV system, or sell a 

lease / PPA for a PV 

system?

If you have used the 

PV Value® tool to sell 

a PV system or a 

lease/PPA, what 

impact did the value 

have on closing the 

sale?

Are you a third-party 

solar PV provider?

Generally, do owned 

PV systems add to or 

reduce the value of 

property in real estate 

transactions?

Generally, do third-

party owned PV 

systems add to or 

reduce the value of 

real property in real 

estate transactions?

How likely are you to 

use (or continue to 

use) the PV Value® 

tool when it moves to 

a web-based 

platform?

If you are a third-party 

solar PV provider, has 

this tool been used by 

an independent 

appraiser to evaluate 

the potential fair 

market value of a PV 

system undergoing an 

ownership transfer?

Do you believe quality 

impacts the "market 

value" or "fair market 

value" of a PV 

system?

How beneficial would 

access to appraised 

values of PV systems 

be to your business?

What would make the 

PV Value® tool more 

useful?

Homeowners 67

In what ZIP code are 

you located? (enter 5-

digit ZIP code; for 

example, 00544 or 

94305)

Please explain your 

overall interest in the 

Photovoltaic (PV) 

Value tool.

Do you currently own 

a solar PV system?

If "Yes," is it an owned 

PV system or a leased 

PV system?

If "No," are you 

planning on leasing or 

purchasing a PV 

system in the future?

If you own a PV 

system, did you pay 

cash or finance the PV 

system (independent 

lender, cash-out 

refinance, PACE 

assessment)?

If you have leased 

your PV system, do 

you have a monthly 

lease, pre-paid lease, 

or Power Purchase 

Agreement (PPA)?

If you own your PV 

system, do you 

believe your PV 

system adds value to 

your home?

If you have leased 

your PV system, do 

you believe your PV 

system adds value to 

your home?

If your leased PV 

system has an early 

buyout clause, do you 

plan to use it?

If you plan to, or have 

already exercised an 

early buyout option, 

do you believe the PV 

system adds more 

value during the lease 

period or after it is 

purchased?

After hearing about 

the PV Value® tool, 

did you give it to a 

real estate agent to 

develop a 'market 

analysis' before listing 

your home for sale?

After hearing about 

the PV Value® tool, 

did you give it to an 

appraiser when they 

were appraising your 

home?

If PV Value was used 

to value the PV 

system on your home, 

what was the size of 

your system in 

kilowatts, and what 

was the value of the 

PV system?

How likely are you to 

use (or continue to 

use) the PV Value® 

tool when it moves to 

a web-based 

platform?

What would make 

the PV Value tool 

more useful?

89

 
List of questions for each self-identified user, followed by number of survey participants.  Color groups highlight identical or similar questions across user classes.  
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